cal processes ranging from the encoding of various characteristics of the visual stimuli, to the processing of top-down information and finally leading to segmentation of forms and recognition of stimuli. Numerous studies have shown that visual texture segregation can be objectively studied with texture segregation visual evoked potentials (tsPEVs). The purpose of the present study was to characterize the developmental pattern of higher-level visual processing during early childhood using tsVEPs in (1) full-term born children, and (2) children born prematurely. For this purpose, we recorded EEG during visual stimulation in 15 typically developing children born full-term in three age groups (12, 24, 36 months of age) and compared their tsPEV responses to 43 age-matched children born prematurely. Four different visual stimuli were presented: two low-level (lines homogeneously oriented to the right or left) and two high-level (orientation-defined checkerboard composed of 90 • line gradients oriented concentrically or outwards). The tsVEP was obtained by subtracting low-level from higherlevel responses and dividing by two. Results showed a significant latency reduction of the N2 component between 12 and 36 months in children born full-term. In addition, smaller N2 amplitude was found in preterm children at 12 months, compared to full-terms. In summary, our results indicate that (1) the texture-segregation maturation process takes place between 12 and 36 months in typically developing children and (2) this process is delayed in 12-month preterm children but seems to gradually recover, as their tsVEP pattern responses are similar to them at 24 and 36 months of age. Aberrant sprouting of granule cell axons (mossy fiber) is observed in the hippocampi of patients with temporal lobe epilepsy and of animal models of epilepsy. To clarify the molecular mechanism underlying mossy fiber sprouting in the epileptic hippocampus, we screened activity-regulated hippocampal genes and found that neuritin (also known as candidate plasticity gene 15, CPG15) expression was rapidly increased after electroconvulsive seizures. Neuritin was also shown to be inducible in the hippocampus by kainic acid treatment of animals.
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To investigate whether neuritin causes mossy fiber sprouting, we first overexpressed neuritin in cultured hippocampal granule cells. Overexpression of neuritin increased the number and total length of axonal branch but not axonal length. Administration of purified neuritin protein also enhanced axonal branch formation and elongation in cultured granule cells. Moreover, neuritin increased axonal branch length of the hippocampal granule neurons in organotypic slice cultures. These results indicate neuritin can promote axonal branch formation and elongation in hippocampal granule cells.
Kainic acid treatments enhanced axonal branch formation and branch length in cultured hippocampal granule cells from wild type mice; however, the same treatment did not promote axonal branch formation in cultured granule cells from neuritin knockout mice. These results support the hypothesis that neuritin induction by epileptic seizures triggers aberrant axonal sprouting in the hippocampal granule cells.
Furthermore, we found that activation of Erk1/2 through receptor tyrosine kinase is involved in neuritin-dependent axonal sprouting of the hippocampal granule cells, because inhibition of the Erk signalling by U0126 abolished the neuritin-mediated axonal branch formation and elongation. We are currently investigating whether neuritin participates in development of the chemical kindling in vivo.
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